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Effects of Ce, Cu and Ag Alloying on Microstructure and Property of Mg-7Bi Alloy
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Abstract: As-cast Mg-7Bi, Mg-7Bi-2Ce, Mg-7Bi-2Ce-2Cu-1Ag alloys were prepared, and the effect of Ce, Cu
and Ag addition on microstructure and mechanical properties of as-cast Mg-7Bi1 alloy was investigated. The microstruc-
ture and phase compositions of the alloys were characterized by XRD, SEM and TEM, and mechanical properties of
the alloys were obtained by tensile test. The influence mechanism of alloying elements on microstructure and mechani-
cal properties of as-cast Mg-7B1 alloy were analyzed. The results reveal that the microstructure of as-cast Mg-7B1 alloy
consists of @ -Mg matrix and Mg;Bi, phase, and the latter is continuously distributed along grain boundaries or uni-
formly distributed as blocks in grains. With Ce, Cu and Ag addition, the grain size of Mg-7B1 alloy is reduced from
88.71 pm to 61.76 pm, and a small amount of Mg,Cu and Mg,,Ce second phases is also observed. Depending on grain
refinement strengthening, second phase strengthening and solid solution strengthening, the tensile strength of Mg-7Bi
alloy is increased significantly with stable plasticity. The tensile strength of as-cast Mg-7Bi-2Ce-2Cu-1Ag alloy
reaches up to 169.8 MPa, the elongation remains 10.54% , and the product of strength and elongation is increased from
1511.9 MPa+*% to 1 789.7 MPa- %, indicating the distinct enhancement of comprehensive mechanical properties.
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Tab.l1 Chemical compositions of Mg-Bi alloys %
w
% -
M Bi Ce Cu Az Mg
Mg-7Bi 7.08 — — — P
Mg-7Bi-2Ce 7.11 1.95 — — A

Mg-7Bi-2Ce-2Cu-1Ag 7.06 1.98 2.04 0.96 A
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Fig.1 Schematic diagram of tensile specimen dimension
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Fig.2 SEM microstructures of different alloys
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Fig.3 XRD patterns of different alloys
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Fig.4 SEM microstructure and element distributions of as-cast
Mg-7Bi-2Ce-2Cu-1Ag alloy
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Fig.6 TEM morphologies and corresponding element distributions of as-cast Mg-7Bi-2Ce-2Cu-1Ag alloy
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Fig.7 Tensile engineering stress-strain curves of different as-cast

alloys

x2 AEHBEGESHEHREHR TR AFERE
Tab.2 Average grain size and mechanical properties of different

as-cast alloys
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